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(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten lock-up time of 
a frequency synthesizer. 

SOLUTION: A 2nd frequency divider 4 is reset in 
response to an output signal U of a phase comparator 5 
when the output signal of a 1st frequency divider 2 has a 
phase lag, and a 1 st frequency divider 2 is reset in 
response to the output signal D of the comparator 5 
when the output signal of the divider 4 has a phase lead. 
As the comparator 5 performs both phase comparison 
and frequency comparison at a time, the lock-up time of 
a frequency synthesizer device can be shortened. 
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[MMl] SE8«iS^ *aiEm£E*J«i»«« 
4:, SWfB#^H«E»S:^Ja-rsSB2<^5i'H»i:, SfFfE 

as i o»ffl»<otti*fs# t HtriEB 2 uu^fi * 

E«ffitt»*«*K mm-r^^^-^^^yt^m^-ti 

H**i/^-fe*>f iPKWwdsv^r, Stlfa^io^S^ 
«fctMR2fl>y-fes> h^l)ff4rt>'/t7t5tttt»l 

IMM2] ^^js^^n^cis^o^v^^-f-^^t? ^ 
[MM 3 ] ttffiJt««©m*«*^JS cxfite^j^ 

4:*r«M*4:"t-6MMl Sfctt2Bt 50 

W LT fitJf5mEE$iJ^]^S^O$iJ^]mffi^ 

gg£>ttl*Kf ^ffiffi d $ S»EJB 2 (O^StOffl^ff 

cTHtjKm i <0#ffl»<0»fp*r# i ^ y -tr ^ h*«-e y 

tyhU SdE*i^»«»^>tU*fS#^ttffiA s WJEJB 

2 o^jgs<oaa^fB^^ffiffiJ-WL5S*x-cv^^p«fl&E 
jg«<oaj2j« * 4: fiE* 2 <n&mm<DMt>m^<»tiv®& 

-ScLfc«F*c«rESBl*3j:r/*2coy'fejy h*««)»f^ 
Srff Jfc$-fr5 w 4: £4**4: » 
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[MM 5] «ffi»J»»iB*l4*W«tt*tifc*«o 
3^7 !f >'1»-S:-StfLC*SlHltt«:«*.fet><Z>4: U ffita 
^JWf-^-4r^l*5J:U ? ^2^y -fey h^aotH^ffi#4: 
(ciJSCTflaEttft^^^^^^S*^*^** 

»#«-eia*t, ttE««***#«^ia*«**5ij»t: 

TTOE«flE***S*^*JW«ffi*-?"t-ttE«EEJ8^# 

[MM 6 ] ^EffcffiJfc«*^U*«*fcJC C-CbuIE 

[MM 7 ] ft** 1.755 3 E*^H**^>"fe*-r 
f5Si«rIx.t: 4r 4: 

[IBWO»«BftRW] 
[0 0 0 1 ] 

[0 0 0 2] 

[0 0 0 3] -/Stc^^misa^ «fc 5 &»»«««t?tt 
ffl*ixS«jK«^v-fei^-f lf««tt. @7l^t«t5 
Id, nttftfRMSS («T\ Vt) KlSDfcHftfcofll* 
S:*fgi-S«lE«JIW3Sfi» 1 t , ttEE»JW*fi« 1 com 
(WT, fvco) /bJH«»&#JS1-a!Bi *>#J3S 
2 4:. S*m-^JH3<7)W^m# (£IT\ fosc) 
Sr#jg-r*SS2<D#«»4 4:, SB l <7>#JHS 2 <Dta*« 
% (J£AT\ fdiv) 4:SB2<D»ja»4-^W*f8«^ (JL^Ts 
fref) 4r^{4ffi^it^LT{ifBll^m^-r6ffitSit^ 

[0 0 0 4] 0 8fi, HT^ffljKS^^-fe*^ ¥36fio 

fref t fdiv<D4t*,Td s "5 ^ y v^^ffiffi^iCJS C/^aB^^f 
fUi DSrttl^-r^o fref^S* LfdivdSffiffiiiiX^)»-& 

ffli?Sfi«l^ttl*«SK»S:ift frefl^W 
UfdivdSttffiii*04i'& (H8^(0 ) \^<^Mt^D 
^rOl^L. ^ 6 S:^ L ^ ;^ 7 
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[0 0 0 5] ;©J:'}4fll«ft'>'^t>ff8i^tt, 
5 K ««*;&M3c £ A/ if— ifc L X v ^ S fc b "f ffiffl 

So 

[0 0 0 6] ^tlSr»ftt5ti()lC, ^||ip5-48450^- 

[0007] wOjufttt^v-fe*^ f'SfiBtt. firtaJfctfc 20 

n y**ttll§IK8 S2p«-g-foscSr^n 5/^ ^ L-Cfr 
ef fcfdiv^»««Srlt«rs«**it«»9 ■ 

[0 0 0 8] HI 9 ICItp: Lfc/§3&«fc 4 1fSS«<OKi 

fvco= 1/2 jcVL[(C0+C1 • Cv/(C1+Cv)] 



tfc t » fc o y ^ Anuria* t «. mfc&ttm^ 

t5o 



[0 0 11] w©«ffi1WW»«»«:H7 0JBtt*i/^'fe 
[0 0 12] 

[»W*s»*LJ:5 t-r^SlSl «fc 5 fc» 

£Ttf Sfnfcl-n y y^9 4 J*<OlBMitfi % 

So 

[0 0 13] ±BW<t 5 4ffi«8^I*S:«*.tI*ft 

if^-fosc^r^ n 5/ ^ £ LTfref b fdiv (Dm 
S Q freffcfdivOJBie*t±*BlfcH:#«l-ifi 
v**rr\ *qs«»fosc-c«SA<ffl»*SS:«m-r4- 

2^^/i§§^^-t jy hit L£ 5 So 



40 



50 



[0 0 0 9] El 1 0 {is ^B85Pl0-261918-§-^«-ClB^ 
-R £ >f > ?9 9 L £ , ISEftSlft £ ;ftfc ^ >:r >-^Cl £ *T 

[ooio] tfcfciia l o <DiM^-o^Tf*W-r5o ftte 
ffifctgR-R, ^^-rv-^co, 4>'9 t 9 9L<n&FM1gtUft 

So 'c(o«EE»j»»a*o»«««««. s; (i) -e* 

£^So 

... (D 

xi?9Ty ~79-< J* Srffiffi-C^ £ v> 5 RSJU^fc 
So fref, fdivO^/U^*«»i-Sr t-T?*m»*4:±. 

if ^ffi^Ffl^^^^s/c^^w^u 

So 

[0 0 14] «IE»J«i«lg»^ai*«St*<fiBSr 

«*dS/hSv^«>. ^*aC{b«S:*:* <i"SlwW:^I** 
foSo Se>Jc^iag**^>f t-KWB«Sr*#<tii: 

temt Lt+^t < iix4^. zcotitb, mmm^ 

[0015] ^U, m/E*Jt»^^^S l Ji»^S^riib< 
i"S £ C/N4W4**S&flSi-« £ ^ 5 Pp^ffitfcSe 
[00 16l «P^lWlt JiE«e3K^Pp^H^Sr»«: 
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[0017] 

mmm^<om$L&*ftm-r 5i2o^s^ mis 

x. x WBJBl*3«t^»-2^y'fey h^&tf>»flsS: ;*->-/ 
d-7i-Sffi«»J»«#*r*HrlBJB l *3<fctfSB 2 <D V -fe y K 
■#»teA*i-*«fifc«r*^So ^i^J:.^ WffifS- 

1 mum 2 <o»jn»oai*«*ojBi**36s- 

A«:««i--a ■ 

[0 0 18] 

l *3J:t^B2oy -fey h*aotB*«til-)£t"C, SS 

ffi*mis«ffi*JW*fi»i-Pn*oi-smi5«ff*^girt 

[0 0 19] SfeU:* *3BW^««*^>"fe1»->f ^3fi« 

^^r»J»i-51S^^*i-^o ^»**6 

[0 0 2 0] Sfc, *«W<o»»M*iat^, dft?><Dffl 
ttft^v^^^flfSSaSrfll^fcWfiRSrfi'i-ao 

SC*r&#Ki-£>- <k^T*#Se 
[0 0 2 1] 
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t\ m i ~m6 &ffl^Tts*w*-ift9ii"*o B7t 
g^jc(ilpl-^^^^i-c^^i¥»*IftW««»Si- 

[0022] (jb i <o*i6<d».«) i <nnm 

»2<^5^JB«<Ot!lfPBH*6^SJ*r'&^l3:, fref t fdiv<7?« 
y<? [0 0 2 3] HKt &$&W<D%$ 1 <£>HJ6cQ?f2flg<Z)J^& 

ho {fc«jt«»5*>aj 

[0 0 2 4] J^T> li^ov^RWtSo H2ttBl 

- h-CfcSo 5|-#5&^iSa-Cttffiffi*J»fS#ttH ux/u 
id bT*5 < o fttBJfc«» 5 fifref fc fdivCOSn^T^ 9 ^ 
- - -.y^Offiffi^^i£CfcUJ*fS#U^-D*ttJ*i"5-o • 
[0 0 2 5] fref{C«-Ufdiv^tetSigtt^4&'& (13 2* 
) f*. fref<OS£^T^ 5l 9^y */<094 S ^^"CSl^ 

fisi<^m*jgifiRS:i«<i-a. — /</u*«#u«: 

•?0 AND>/- Ml*^U-C*2(7?»ffl«4S:3SftiJW^y -fe 

4<oy*y htf»»*lx, *10»fl*2i*2^fl 
§§4 ttMWMc#JBSrB!*fri-5. ^^fref i: fdiv<z>a:*>T 

[0 0 2 6] fref \Ztt bf divdSffitBiS^^4i'& (H 2 * 
CO ) fdiv05!z:^T^ ^ ^ ^ *S<0 9 4 ^ >^T^"b 

±^ (9 % frefOS:*>T* s *9 ^ *y i^O^ 7 ^ ^ ^?XtL%T 
^^/^u^{f-^D^[±i^b. ^^r — ^>^6i:^LX 

/u-y p 7^;u?7£V)mffi*i&m l -rz>^tx\ mmmw 

liAND^-MO^LTS 1 o$5"a«2 SrSSffiiJW^ U 

S2^yt y hasflfi&stu suo#jie3g2isg2£># 

«»4ttRI«Ptc:^fflSrBB*fti-So ft«>fref irfdivtofi*, 
[0 0 2 7] fref irfdiv^ffitB^— ificb/ci: ffi 

7 (o^^(Dmi&9k-»^^ ^mt±< m bfc& 
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[0 0 2 8] §|#^^^iSS«-*3UvT, 1£\cmil$£Tf 
»2<0»»»0»f^Hl*&«F*JS:**>*afc«>, ffi»it« 

Lfc^o-C, freffcfdiv©jljft*d $ — Sc-f"6*tt 

[0029] ^^r*. ffita*j«flr*tt, *>r^**rJB^ 

[0 0 3 0] tt*3. rCT*«ff-^U, D#H W</K0K 
fref, fdiv, U, D^S-§-<0»afi±IBIftWii»3-C*< 

[oo3i] jiisoj; ? {z*&w(om i <vni&<o]&nx+ 

f*. JiSt»->^ir^-Y if^B^r. fdivj&sffiffiilitoW^: 
fifS*u«ciJEi:TB2^ja*4"Sr y-fe5/ h-U frefri* 
ffiffi**^>«r»-tt«*D-*2:jS: CT« l o#J3S 2 £ y i? 

yhtsi^itfc^tict^ ^^^^-mm^^^x 

mm^fto ^t«#5o CltU- £ «9 fref irfdivCOMl^ 

[0 0 3 2] r©J:5ftHI«»v>t^fM 



[0 0 3 3] (» 2 0**6<^iS) *5&0!<E>SS 2 (O^ffi 

:^C, *£E*J»*S»^»J»«** 5 (S:< TfcJ£l*»tt 

[0 0 3 4] B3lt ^^W<DWi 2 <D%M(Dj&m(Dmfe 
ft^^-fei^-f 1f««^«^S:^i"^« 3 y^EI-CfcSo w 
<?!>Jl**S/>-fe*-f 1fK«*4. ««*fW»tB:JEVti:ftiJ» 
m#CNTl^CNT4(ClCi:XUJ*<0«K»^^bi"S«EE»J 
^^S^14^. AND^- MO^cfctfAND^— Ml<£> 

ffl*flr*i«si:-t\ «ee#j»*s»i icMWflrflrCNTi- 

CNT4ifSI£38£*8:l3tf>;*>f y ^-SW13*rtWWi-a«*CN 
TSWSrW*i-S«JK3»»J»#ai2t. swi3^^urm/E 

**^Si3i:Sr«^rv^^^ Ell ic^LfcfgloSl 

[0035] «BE«i»*««i4<D]Bas:*-riaKias:ia 

[0 0 3 6] 0 5 14; H 4 OtE^Jil^^Oilff 

tg]4(Dil]^(:o^TMt^o WJW«IEVt«C*ffiVK 

*n^ttCvl, Cv2iri-5 0 Vt=VlT% SW1~SW4^^T^ 
ycD&fte (|g|5<0«M4l) . w<D«£EWJ»*S»^»t8 
JSjfi»fiTiaoS; (2) T***ixSo 

fvco= 1/2 tc>TL[C0+C1 • Cvl/(C1+Cvl)] — ■ (2) 
[0 0 3 7] Vt=V2-C\ SWlri^V (HI 5 GQ#f£ 2 ) 
£3£«JS&*f±TIE<£>5*; (3) X-mtStiZo 



fvco- 1 /2 7c v r L[C0+C2+Cl • Cv2/ (Cl+Cv2) ] — (3) 

[oo38]i(2),a(3) ic*jv^T»aiJB**«r fa^a; (5) **fc-r«KR«i-*. 

*S5L<-rS^«)^C2«Tia^S (4) , UfctfoT, T 

CI • Cvl/ (Cl+Cvl) =C2+C1 • Cv2/ (Cl+Cv2) — (4) 

C2 = Cl 2 (Cvl-Cv2)/(Cl+Cvl) (Cl+Cv2) — (5) 

[0 0 3 9] BJLTra«fc#*.T, Tie^^: (6) <D£o |^yfyt^f§r^tS^, 
C2 = C3 = C4 = C5 = Cl 2 (Cvl-Cv2)/(Cl+Cvl) (Cl+Cv2) — (6) 



SW1; SW2^^-XDB#^#t4 3, SW1— SW3J6^VO0#^W 
<t£4, SWl-SW4^^-vcOP#i4#tt5^ct 5 «-*6 0 wix 
CJ;^ VttCNTl-CNT4(^*J»-eailBS««:tt. 0 5(7) 

i 5 (z:vt=o<oNP^fL^e>, vt=VH<z}B#<afH*-e2Hfc-*- 

[0040] 0 mz<nmfe^>±^'<*?%kW.<o 
[oo4ii «j6««3E«rfT 5 m i ttm%? 2 {cm 



50 



(9 m >^ v?T*m 1 6055-^^ 2 cO^i^it^^JE S tb^» t mm 

®12«, CNTl—CNT4<^#JW"eSWl—SW4Sr^7. SW13$r^- 

Vti: UrV2^31*P$tb5^T\ fvco = f6<h 
[0 0 4 2] fB<fvco(7>f^t3:fref <fdivXfo2>tlbb, ffi 



(6) 



swia»?>sw2, sw3, sw4^mtc^> r ^^-r s/^S: 

^-CNTl—CNT4$:ai^-r ; 5o C *U-#V ^fvcol3:f 
5, f4, f3, f2t&it-fZ>o 
[0 0 4 3] fB>fvco(C/^S £ . fref>fdiv-Cfc*;fc. 

ND^- M1*:^LTJB«*WJ«P*«12«J:± 0, SW4*>> 

bswz, sw2, swi <t MB i::*- y^«r*7**5iM 

«KI#CNT1— CNT4SrU*-TSo -<E>S^ SW4^^-^^ 
13^r^-^{-L, CNTl~CNT4^ri^^-r^)o C CO^teEl 1 CD 

[0 0 4 4] ft*5, «JH6£#«13T\ VtKWJ=EV2«:Rl 

[0 0 4 5] .4fc, d r.-Ctt*ffifW»««*14tt4*:W . . 
[0 0 4 6] £ *JWf ^CNT1~CNT4{C J: K) 

[0 0 4 7] ffitBfflWfE*, y*yHI*» fre 

f N fdiv, U. D, CNTl~CNT4<^ft#0|ftafiJifElttW 

[0 0 4 8] _htSCOi 5 Kl#$BW<Z^ 2 <nmM<OWt&X SO 

[0 0 4 9] £7t, «JE»J»*fi*0»J»«*CNTl-CN 
T4^Jlffi^i/>ir1f^if^«(^®]^^(cj^i:T^:^^ 

«<bUfc»^tt#JWfS*CNTl~CNT4tt*aiElte^{-ai* 

So 

[0 0 5 0] £<bt-> tetS* y 9V$\ZW>XlttE.1M» 
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*b<5o 

[0 0 5 1 ] £jgfe. 5l*ii*^iSSt?, CNT1-CNT4CD#: 

[0052] ^(D^o^miR^^^^^mm 

[0 0 5 3] 

[0 0 5 4] £7^, *«W^i<9. ***>£ltB#M#ft 

■[iai] *¥£w<v%$ i<DnM<DMm<Dmfc%ti/^ j t*y-'< 

[i2] ^fgt^Ofg 1 (O^lgO^liOi&f^^lftP^-rSTb 

fgf^^P s> ^ EL - 

[El 4] **W<^»2<z>3ilfio^lB^i3*tS«JEWJI»* 
SS^HaSr^-TlHlKEI. 

■ [El 5 ] #3&W<£>3S 2 ■<DHJfi<7)^«8^*3ti' 5«BE*Jt»* 

[ei 6] *&w<Dm2&nifc<oMm<oW}fi?& l 8iyi'tz>tL 

[El 7] «(OMSWtt>f ¥3Seoyn s^RL 
[El 8] ^^oj^ffi^^viri^^^ficDKj^^I^P^i- 

[El 9] «*<Offi««E-&«tB«:«*.fc»«*^>-fe*'l f 

[Ell 0] tS^««»->^iri^>f 1fiS«t-^ttS«m 
•J«MB«*«>JRaS:*-<-lHlttEI-e*>6. 
[^-^-cot^PJ] 

1 «JEffl«%«« 

2 Si^BS 

3 mmm^m 

4 »2(Z>»H» 

5 ffitBJtIS* 

6 ^ — 

7 /U— 77 4 /Is? 

8 ny^tfettliaBS 

9 ^K^it^tl 

10, 11 AND y — h 



(7) 



11 



12 m$L®.mw^wt. 
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fdiv 
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y, ^ 
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->fvco 
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fdiv 



[512] 

(D fdiv^«»n . ... ®fdivtt«3i* 
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~i i i 


1 ' H il i 
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H H 
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S82 
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vt 



r 1 



Mgfg 
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[EI4] 



[135] 




[126 ] 
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fref. 



J±KH 
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fdlv 



vt 



mi 



<*fvco 



fref 



fdlv 




ims] 

©fdivt£i4a3t* 



_rLn_ri- - Ji-JT-n- 

_n_nLri 




/^TN fosc 



JL 



*2 



fref 



mm 
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fdiv 



JL 



vt 
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